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(54) [#9I©£S85] #ST 1 NK©JEafc*8s 

i N&Zffif&~t ZfiiMz^ HaiETiffiMcOllLhtmi T i 
NKfcJBjfcLfclft. NH 8 T--y5^LTTiWMHi 
T i NKfc#j£U UETitilflaiT i NH±lc^2T 

i NR*»J©T4 . liEflT i NRt»HM-*fc*(c 

#><?>V—AtfA£ OTiCl 4 #X**NH 3 ;#.xaE*Jt** 




E 



NHs 

MINI 





(2) gfl2000-68232 ( P 2 0 0 0 - 6@@XA ) 



im&mi} Ti c i 4 #NH 3 omgsajt2T^j£-r 

&£5&*miffi.&(OT i C l 4 t>J;tfNH 3 ,J: OSr&S* 

teas i t i Nmzmm-rz&mt . 

Mie^im*ifc<tOt>^:^^TiC l 4 **NH 3 «Dlg2aS 
ttbfcflM-rSJ: 53-*3S2S£»s9T i C 1 4 fcJ:tfN 
H 3 J: •3^rSSB2ig^xtcmie^l T i N)B?£iS£tS£ 
&&Z biz**), BtFiaillT i Nj§ScD±iwSfS2Ti NJK 

-v^-rtmsb. 

mzm2%m:St*' f )i>>bZ^T i C l 4 *fNH 3 tf>g&3SS[ 
mt*1&ffct?> ± oS-*SI3»£*<OT i C 1 4 fcJ:tfN 
H 3 i 0*6SB3a^xK:tiRE»2T i NM£8ai£ 
9, tuie^2TiNJlcO±^3TiN^ 

1 iztm^MT i NlRoMBjaBSriS. 
[W**3] WIB»2Ti N«M±, WfiWlTiNII 

fc«tt/ttnam3T i N«±*>fcj*vvifc*wafc-*-&i» 
§ fet-^tf £ t zmLt -r&m&i 1 fcfE»tf>£*T i 

[«*3R5] WBIRITi NJfifcj&g-rstW::. 5 3 
o— 6 8o°c<o;2a&T-c6os>iiL nhsco^j: 1 ?^^ 

#xtcfif§B*1£&Saj3-£&KPg£$ btz&ts Z t fcW 

6 j mass i aautiis mess 3 t pi 
tx-j) sit t -rsiiwss 2 webp&mt i n 

inizmii Hfrie^issitbti. o. o2~o. 05 
<?>smftTmiRztLZ z t **mt-?&mm 1 izim 

[W*«8] Ti C l 4 WNH 3 ^mi»ittitSr^-r 

lm&tfMzmmzmtiiZit&ztizx') . itfrisg«t± 

ItTIBmiiSaib.fcOt^^Ti c i 4 *fNH 3 <osil2t^ 
MJt5r^i-SJ:3=S-<rS2^«^Ti C l 4 *jJ:*/N 

h 3 j; o^sss2ir B -^^tiiriemi t i Njg£^ai§ 

iM.-lbteJ:'), iwfBSBlT i NlcO±CI2Ti NJK 

zmm^-hfrnt *%tsz t znmt-th&mT i nm 



\m$&9\ NHjWi 93r&#.Xfc:iftfB3l2T i 
Njg|£gajS-£6 1513^2 Ti NJS£T- 

M!e^2»5aJtJ: 9 t>>Jv£^ T i C 1 4 *fNH 3 c9S3aK 
fiJt^^*J:3=S-^m3aac7>TiC l 4 iJiW 
H 3 J: 9&&S&3M^#.xfcli5IBffS2T i Ng&fltmS 
ik&Zbfr£<0. firfBS&2TiN|g<9±tSI3TiNJgt 

8teE»*>**T i NilOJBfcfirife. 
[ff^Sio] miiem2TiNK(i. fiiai^iTiN 
ISfeit^5IE^3T i NKJ; 9 tfv^i^illfflkt S 

[at^ 1 1 ] mam 1 t i Nm&mm-t&mgm 

(c, NH 3 ^J:0 : 5r^^t-|frte*«S-Sai$'*«.S 

p§£$ <?>tc*tf i k &«fmk-r^»it*S8t;fe»<o^if 

[I9*3S12] «E»lTiNHtieiK-61}t. 5 

30— 6 8 0°c<7)*a£T-e6 0g>ra, nh 3 ^±o^ 

[M$B 1 3 ] roiem 1 Sfc&Jtii. iHEW 3SHUtfc 

[S#S 1 4 ] MEftiaUUtti. 0. 0 2-0. 0 
i«#IT i NKeO#jfc*«. 

cm*3Hi 5 ] mfis^2T i Nmzmigt&mz. 5 

3 0 — 680 •C^aKTT'N H 3 X 0 6 02- £15!^ 
ITi N^Jrliai^^Sit^iO, Itfie^lTiNli 

M*JS8(ciE«tfo^JiT i nmvmmim. 

[ft^>S16] 5 3 0 — 6 8 0 o Cc0i&&TT\ NH 3 
J; 0:5rS^Xfc1?f5^2T i NffilSrSai£-£i>- klzX 
0. t5iem2TiNig^T^-'Jy^i-^©|I§^St^ 
*tfi t * mi:-tSf«*3B 1 5 iztffln&mr i NM 

[M««17] HtilB^lSiaJtJi. 0. 0 2-0. 0 
50«5SBrtT'S^$^S^i:^#1Si;-rslS^l 61: 

1 8 ] hubs 2 t i Nm^m-t ^>m§m 

tC. 5 3 0 — 6 8 0°COaKiJj:t/3To r rfilT^flE 
^JTT\ NHsiO^rS^^lyfBSlTiNKSrStli 

zkizxf). mam 1 t i nji^t-- «j y^-r 

MT i NM^^^. 

im^m 1 9 ] mibs l t i Niiittsgpii 

tC, 5 3 0 — 6 8 0*C«9&Ki3J:t/0. 3TorrcOJE 
^TT\ NHaCO^iO^S^XfcHUlBSgi^Saj^-fr 

uzistsz t ztmb-r hmm 1 s^iaa 

^#1T i Ni^fiKM. 



(3) 682 000-68232 { P 2 0 0 0- 6t80A ) 



[0001] 

mz&*). mz&itT7> a&nmm'pTte. mzn 

[0002] 

[i&feo#ffi] *mim?<D&m%miz ! &mtc±m3> 
Mz. asT i /t i wm.tt-rhi&mmzMm-t 

[0003] mmzte. Ti/Ti NffiitSr*i-S«* 
D (Physical Vapor Deposition):fr&£JHV>;t. t* 1 

u vvDnm.izx-ixm&LZixrzTi/Ti nmtx 

T-vT^V-i^^&T&l.. iot, «K«Jt(aspec 
t ratio)<7)jz%%:=iy?9h£Bm-&%r&lZl±. Ti 
/T i NMifltftfiA'ijt-lt LTiSfflL*: 
Igf. n h^-;K7)AP-CT i /T i NM^-^ 
(overhang) frWilXf&a^i-U Z\tUz£ 

imi$.i$tl&. ttz. T i/Ti N^T^X-r^ 
J; -?"C hWJBsfflT'T i /T i NJH 

mV-XtfXt LTWSWF s ^tT i/TiN 

*"U ClMcJ: i NJ8S#'J 7 h$ft-CfiJtt6Jl<£#3£ 

[0004]«^t. ftJfiTJi. flS^SGHIBtf ( *HM 
3UCCVD (Chemical Vapor Deposition) fc 

tixmrnizmmztix . 

[0 0 0 5] TiC l^XjfMUCVDt 

a^j: ->tt i Kf&&mm-&ijmmn%XT v?* 
[ooo6ias. y-^arTici 4 ^xs 

TiNJ&(2i§^itffiSt(resistivity)£*-r„ {ft 
^A^Tiffill-eft^T i JKtefiiSLTT i 
COT'T iJgfc:*tL-C;twa<7)R.TN (Rapid Thermal Nitra 
tion)#Ul£ tliNH 3 T^X^m^n^h^fiHi^: 

(0007] M LtzX 0 IZT i SSlC*t LTSiScORT 



*-fi<\*imz/<v j r-mb Lxmmzn&T ijRoits 
mzmmztix^z. u>>u siacoRTwat*: 

(iNH 3 r7Xvjn.atc:J;o-CT iKATffiSS^T i 
[0 008] 

[ffeWBfcLJ: d t-TSflS] #3S0B<OSWi\ T i 

7-<7)£ik*iGfr%wai?< l z-WHzi&< to S^ST i N 
gt^lfcfr -£(:£>&. 
[0009] *^Bjtoflti(7)g6<)(i, lH&Ptfc^ LX 

[0010] #^?>S fefcffiWBWti. S5fE^«T i 

nmm.-ftm*w&-?h^ti<zhh. 

[0011] 

TIE ( 1 > — ( 1 9 ) <7)&mT i N^cO^^(;«t 0 

[00 12] (1) Ti C l 4 *WH 3 ^JfSl»fclJt£ 
^•fSiP^^lglSSl^Ti C Ufci^NHaJ;'? 
^Smifi^X^^Sr^m^^S^ttiO. ttC 
«SLtfc:» 1 T i NR£ag*?*l9Hfe . N H 3 <o*J: 
■JSrfcrfxfcfWeBl T i N)!£gai£-£&.ri:(3j: 
0. ffifiE^lTiNM5rT-- , J^^aPlfi:. buE 
migmJtiOt^^V^T i C 1 4 *fNH 3 cD|fl23i[»Jt 
*JK«^-4J:3«"<r»2aai<0TiC 1 4fc<fctfN H 3 i 
•?^&»2rg^*xfcH?IE^l T i NJglfriSaiS-tt&i 
k IZ X *) . ItflEIS 1 T i NMO±tS2 T i N|SS-^# 
-tSSP^k i&^-tf^i: «r#1ti:-r^^)lT i Nl«t 

[00 13] (2) NHa^iO^Tl.^^lrlEm 
2Ti N|K5rEai$-^i»C:i:t«tO, ^IEII2TiNM 
SrT~-U yf-t&mgt . mflEm2»Sfiit i 0 t'hS 
V^TiC l 4 ^NH 3 (Om3M«Jt$:»^-rS±d=&^ll 
3SS»tOT i C l,fcJ;tfNH 3 J: O^-S^SS^X^ 
TWIE^2TiN^S:^liJ$-li:^C:ttcJ: l 9, BufBS2T 

i N|»0±(CSS3Ti NK*IB»i-4iaWi:*«6tC* 
tf^ k ^^mt-r^iiE ( 1 > fcEttf^WT i Nmco 

[0014] (3) B«IEm2TiNK(i. HUfaSSIT 
i NI^ £VmdM3 T i NffitJ: 0 t>)5^C: i: ZW&b 

-rs±ie ( 2 ) iztmo&mr i N^co^^a. 



(4) 000-68232 ( P 2 0 0 0 - 6tUffi$l 



[ooi5](4) fifiessiTi nm&wetr&fm 
&mzm>iz&uztzmtk-?&±m < 1 ) kie®*) 

[0016] ( 5 ) milSm 1 T i W&ZMM~?& ffi 
(C. 5 3 0~6 8 0*C<Oi&gT-e6 0#PE3. NH 3 W* 

dtsr^mt-f s±r ( i ) £f»>£JfT i Nmcom 
mm. 

[0017] ( 6 ) MiE^ 1 SttJttt. 1MES3»* 
lfckBIfc , r»*ifc*W«ki-&±8B(2) WBK*># 
if T i NJBI<DJgJ$;2f}Su 

[0 0 18] (7) fiHEfflffiftfttt. 0. 0 2- 
0. 0 5<0«ffilrt'rflHRS*i4ikt«fSk-f6±IE 

( i ) tcie«<o#JiT i NRtf>»riarft. 

[0 0 19] (8) TiC l«*tNH 3 *5J&l8HM:£ 
»J«W* J: o&*& l»T i c 1 4 fc iiXNH 3 J: 0 

anthem i t i himzmm-t&mik . meff 1 am 

Jti 0 i*#^T i C 1 «*tNH 8 <0*28»itfcJBJJc-r 

2Ad-xrxtcMiefliiTi Nm£ma&it&ztiz£ 

9. WaEWlTiNJBkO±C»2TiNJH&3l»W*R 

»t t ztrnti-hzmr i Nifc>iBfcfr8;. 

[0 0 2 0] (9) NH 3 £^±9&&#*£ffiie3& 
2Ti NRSrSai ZblzX*). MfeS&2T i Nl 

wr i c 1 4 »NH 3 oiis3aaut*»« , r* * a*-** 

WaE»2TiN«t«ajS*4i4:K:J:0. ifiSaSB2T 
i NHe>J:HR3lr i NK*JHM-4S»i:*Sfel=* 

tt£fc£WRfc-*-*JJE (8) eeftro&rr i NR0 

[0021] (10) ml2^2TiNjlg{i. Miemi 

T i NjRtS J;tXfrlB^3 T i NJR «t 0 t>J? b 

b-t&JJR ( 9 ) IztdMco^mr i NjgoTBffcfrS-. 
[0022] (11) WEiBlTiNRfcHaM-SR 

4SIB*S«>ic*t*ik**MSi:i-4±E (8) CCA 

[0 0 231 (1 2) «HEJBlTiNJR*3liaM-41» 

c 530— 6 8ow>aflrrc6o»ia, nh 3 w 
z t *mtb-r&±& ( 8 ) izamozmr i nkoh; 

[00241 (1 3) tttBmSUUttt. fflE$3ft 
SJtt PI t-Tfc* i b i^b-^h±M ( 9 ) lzHm<V 

[0 0 2 5] (14) ffiSM 1 jfAitti. 0. 02- 

o. o s&smftX'miRzti&zbZftmbi'&i.tz 



( 9 ) teseauo^Jf t i nw^. 
[0026] (is) «nam2TiNjg*^f-rsi? 

fc„ 5 3q~6 8 0*C<aiagTTNH 3 i'3'fcS#Xfc 
lifter 1 T i NRSr^ffiS-frS £ t £ J: 0 . TwiBSg 1 T 

fc"T*±E ( 8 ) fcEttW^JiT i N»n»iS*ffi. 
[0 027] (16) 5 3 0— 6 8 0'C<7)£&gTT\ 
NH 8 ±0=Sr&^K:1ifaBSS2Ti NRtKB^-frii 
tlciO, MESl2TiNiltT--U>'^6lHtt 

zbt&tozbiimb-t&iR (i5) izim<7>$>m 

T i Nflttf)#Ji£fip«*. 

[0028] (17) flfiEfflSUUtii. 0. 0 2- 

o. 0 5<nmmvmizti&zbt:i¥Bib'rhmpR 

1 6lZffi®<7>&mT i NMlSM. 
[0 02 9] (18) l!flBm2TiNMS:^*-r&a 
VSmiZ. 5 3 0 — 6 8 0°COiaSfeJ;T/3To r rJ&T 
(0JE7JTT . N H 3 J: 9 =5r& #x fcTtulBJiS 1 T i N R£ 

[0030] (19) t(riemiTiNMSr^«'r4a 

PffmtC, 5 3 0 — 6 8 0°C«OiaSi3<J:t>'0. 3Torr 
S-tt-SBW*S^t:*tfii:t»«fc"rS±8E (18) 

(=is«<o#JiT i Ni<oi)Sjs. 

[003 13 

[0032] Hi A-H lFtt. *%D]«>— £Mftl(cffi 
&^«T i NJBt»jjt-r6*3£*RWt4fc«>t=ia«l 

[0033] hi a*«rw* fc . m^t 
•f) itewjeoTiM i o , «itr. Tintjpaw 
6. ££"C, iMaT&jii oteTao4*:u;pt^>i&£■ 
*>;fc&. awr, fs-msmmzx^x^mr i njs$:» 

|<M-4fcA<0«!D«)aiBtfC, *i*TlC l«*rNH 3 

cons i aaitsjwasf * <fc i&m<vT ici, 

i3 < tt^NH 3 J:0 : Sr'l.miiE^x^TtfiMi 0*<fl3fiS; 
SitfcaWfcKBStfSifcfcJ:*), frlSTilWil0± 
KSITi NK2 2^H*LT1 0-1 0 0A?)JI£K 
&fct t> . i <0H*I*Iti 5 3 0-680 -COiaj^tctf 

i^iR. maul Tici 4 w 

N H 3 *'X{cJ; o T^W^if7C^^tl> ikti ot 1512 
Tt&m 1 0 ±IC^ 1 T i NJ82 2 *^^i$tL& . 
[0 0 34 1 Z(om. msSM 1 m.&tfx<7> 0*>TiC 1 

4 »NH 8 <oiisia«jt (miai*(0Tic i t /nm 

&CT>NH 3 )W0. 02 — 0. 1. jf^KliO. 02 
-0. 05. JcOMt L<fi0. 03-0. 04 car 6 

j: a icKrie^ i a-#^*«j«-r*T i c 1 iHxm* 



(5) 182 000-68232 ( P 2 0 0 0 - 6 P lkA ) 



n h 3 tfxco ztit'ti^ i aa* iiss-r & . Mam 1 

Ti N)K2 2O^«^<7)RJi5JE^mS0. 2—0. 5 
To r rtW. 

[0035] mfffigllTi Nffit2 2Srg£«-rS©P§mf 
NH 3 <7)^J:'9 : Sr&^Xt;BfilE«« (mflBTifiKl 
0) *«ii3-tf-6K»*3S>fc*tJ (i-&*>^ fifBT 
itW^l 0±£NH 3 ^«k9 : 3r&#*£«*&-f&NH3:r 

ITi Nj^2 2SrH«-r«.fr^. 5 3 0~6 8 0°CWiS 
flETT6 0#ISL NH 3 <^i9&l>#.xk:iWfBii« 

ii. 5 3 0~6 8 0«C<7)&g&tf0. 3TorrOjEE*J 
[OO36]01B^#itSts frE»lTiN|»2 

ZtfMzmzmiTi NI2 2SrSltB$-ti:l.^i:(c<i: 
9. liTlSmiTi NJi2 2£NH 3 ;#*#H$Vt'T-- 
Uy^-fS. d<0/ii6^. 5 3 0~6 8 0°aOia£!&f ! l : ■ 
TT1i5tBmTi NJ122±t;:NH 3 O*J;0&6;#X 
£tft&-M>. *«Dtt», BinBSfllTiNj8|2 2<D3lffi4 
tzltmimiT i NIK 2 2 |*|c7)®#Kffitr 

mimzm*. ^tixmm 1 t i njk2 2«»jt*^?& 

flHT . mZmi T i N$|2 2<7>ft&%.X/m 

iZTt&m i o k nzmizmmi&ft&iz t ^ t* t &v » 

mi T i N12 2 (OT. T«KflHlT i N12 2at 

) aWBJfcSit* . MEN H 3 U >7<Vtzbb 
iZ^mtil. 3Tor rcOffi^l2iLN*5 3 0-6 8 0-CW 
?SJg^frTTNH 3 0^ i 0 1 0 0 0 s c c 

[0037] MIBN h 3 T-— 'J y reytk. ft fetter 

z. t tz* ^xmBTfm$mT i nh2 2 a^«s« 

aHtS*t4. «->T. fMftXSUC&lvtTiC i 4 #x 
fcffiffl (Jltttt&tt. Tic ufcitfNHsi'Jfcfca 
■&^0»»Tfl6ffl) LTii?fBT«!Bt«ST i NJK2 2 
a±fcffec7)T i NMi^iR. T i C \ t HXfri> 
«HRjft4hW»ET*llllfiaiT i NIK 2 2 afc8B§L(c< 

[0 0 38] HlC*#IW*k» KfiemiTiN|S2 
2WNH 8 T--UV^gWt«<gaBkUT. TiC 
l 4 *fNH 3 Ol&2SSHt <W4b<«l»Se»ia£»itJ: 
0{,±|V^Ti C l 4 ^NH 3 ^2aSit) 
J;3#^»2g5*i?3TiC l«&.J:tfNHgJ:93:&ft2 
fi^^XttMIB^ ITiNi (TttKfiMT 1NI2 2 
a) .IfcfcJ: 9. MiBSil 1 T i NJBI (fliTIB 

TMMftST i Nffi|2 2 a ) <0±tflS2 T i Nl2 4 * 



^LTBrJ&OffStCJt&fi"*-*. WE»2T i NJH2 4 
<r)W.*\*m^WmmT i NI&2 2 a?)f3 §r#ii:L 
T, mLi3fc*4#*TiNR<08*3fcyBtT& 
i«r»Sfc»*t*itfJ:v>*«s #4L<<imfie^2Ti 
NJ&te:, 151BSlTi NS2 2 (T*6M#ST i N§|2 
2a) *0<>ffV^k*«a*U> (4r*J. «iiW-*»3 
T i NJR* 3 1WIB«2T i NJR 

ii. «RE«lTiN|R4JJ:^at»3TiNllli:0«>ff 

lA<3*lTiNK2 2tfSll^ttfcH--ea* (fttt 
W»±. i^*Xig{±. 5 3 0~6 8 0-C£7)<aJSTfT : 5: 
W SMP*(?>R«BE**fNiO. 2-0. 5TorrT 

O ) . 

[0 03 9] HlD*#flW-*fc, KTIEH2T i NB£2 
4 &£*?*3H£tt < SPik LT „ 12 1 B t PWW* 

NH 8 ^)*J:'9'fi:*^KI9ffiJS2TiNJR24 
frftaiS-lfriikfcJ: 1 ?. B?iBfil2TiNffit2 4 5:NH 

3^#HMfr--uy^'ts. NH,r--yy/L 
■fhzt iz£-ox%mitzixtiffim?i-rz>m2T i n 

K2 4 (JUT. ^-yTiNi24attl,) 

[0040] WE* — ^TiNK2 4aii**5l*rtrC8l 

"C, «H*ST'T i C 1 4 #X£teffl (JtfWfcli, T 
i C 1 4 *>J;tfNH 3 J; *)tcZ>m-£*?Xcr>Bmx&m) L 
TB5ie^->-T i NI24 a±fc$ ^MflfiWT i N^$r 
BMW»-^T iN!24 a<7)T 

[0 04 11 HlE*«Rtt*ltf. H?fegS2TiNI!2 
4^NH 3 T--Uy^©FitC^<gP§ktT. HI A 

comismi t i Nj£2 2(r)mmumtmm%umx\ t 

i C l 4 ttNH 3 «>9B33UUt (#4L<»ilWB»28» 
JtiOfc'hSv^TiC i 4 itNH 8 oSff38HUt) 
•TSJ:3#^m3»S*<0TiC 1 iJoil^NHjiO^i) 

»3a^^tuiEai2TiNii2 4 (Htna^->Ti 

Nl24a) S-^tli^-tir^C: fct-«fc 0. MIBm2TiN 
^2 4 (my-VT i NM24 a ) «0±K»3T i N 
■2 6£3KIH-«. iWciOlO-lOOA^fSfc 

[0 04 2] ilF^fitilll KrtESg3Ti NIK2 
6 SSIigfc^ < KPg 1 1 X . H 1 B fc PJ-^r* 

feT. NH 3 CO^ < t'9 : 5r-S^fcffiflBS3Ti NI26 
Zmmmt&ZtlZZ*). f»Bm3TiN)8i2 6^NH 
3 tfxmm$i\X*T—-V y-7?&ZkWM£L^. NH 3 
T— -UV^tT, HrlB^3Ti NjK26*»^lSS^ 
*Hs*UT«»fl:$iJ.fcfflE»3TiNil2 6 (JUT. 
K*H£«cKihT iN!26am) - k *« 



(6) 182 000-68232 (P2 0 0 0-67QA) 



[0043] ZixX\ milTim 1 OiKHJIBTiMift 

^TiNii2 2a. *->t ium2 4 aTkxmmmti 

EfrlkT i NH2 6 a±*)*h&mT i Nl2 0 Sr^SP§ 

c v d jrmtz*. -> Tffif&th . 

[0044] mT&vtiXoiz&fmcvD^mtzxix 
htDsbizmttrnT i n^2 o #j£rs. $ ixfz^mfew®. 

***«+*C»fflS*U:B*. BfffB^BT i NJ12 Oc7)«ffi 
Sr^-ftifiBSSmtScB&ihT i NjR2 6 a£J: 

^^»^B>ne^«T i NI2 ofl^?ia#R&ib$;fx 

fi!-?T. ^-SPgCVD#ffitcJ:o-r^$ix/SKiie 
KSBfciHS&itT i NJ&2 6 a £-£tf^ST i Njg2 OT' 

[0045] fineHSWCIi^JlT i NJR& 3J3HKK* 
[0046] «iBf. BflSSBlfc J: SJtffil)t«tieS«3&* 

mtRv ; z2Xbffim<oKMzmdmmi&mij±T i njs 

2 6a<7)®^Xg{SI^J:S„ 
[0047]ifc, UEStfKffloJ: a te^ST i NHS: 

#©Pg cvD^r&tcJ;-?T3 m\Z±.<r>mb.<r>m 
$>mr i Njii»i*-t & i fc 4 . 

[0048] H2 ARtfB2 Bli, 4&q)l«)*2?ttt0! 
[0 04 9] H2Afc«IW-4fc. HI AtH-**Jfe 

T\ (HSW) ±fcTW5 05rMU 

TiC l 4 »NH 8 «*liaBfc£#rtW*J:-3** 
SSlSKMOTiC i 4 fcitfNH 3 J:9&6mia£#x 

0 . HtfiaTlttJ15 OiCIlT i NM*j|iaiUTT*R 
filT i NI6 2 aSr 1 0—1 0 0AO*St»)St 
4. ?JC^-Cs 0 1 A(7)M^ 1 T i NI 2 2 W^Jft 
km— ZlfifrC. T i C l 4 *fNH 3 c7)3fJ2g£fiJt (»4 

K«mB»iauufcJt*)fc**v»Ti e i,wnh 3 <o 

3&2S£*J£) £»&-r&J:?#*SfS2s&M?>TiC 1 4 
fcitf NH 3 J: 0=Sr**2a^^teWfE»l T i NK 
<T«!lH*BTi NI62a) *»ffi$-e:4ifcKJ: 
0 . WIET«««IIT i Nflj?6 2 a±K#52 T i Njgj6 
4tH»L-C10 — 10 0A«J*Sfc»ffct4. 4tJ. 

KhtfxizmiMM («naTiftiS5 0) £stt}?-£sg 

»*5<5>tC*tf (^*>^v 1WET*il5 0±fcNH 8 

0 ) -I k . ItWKH. flttE* 1 T i Nj&fclg* 
-r^HUt, 5 3 0~6 8 0*Cc0iaSTT6 0^ISI. NH 
8 <0* J: O^ri^CiraaBK (hJI£T«1IS5 0 ) 



i&fgBtXt 0 . 3 T o r r WJEJjTT' 6 0 ^Off & 3 . 
[0050] H2Bt«!fW4fc. 01 BfcH— 
T\ NH 3 ^±9&&^£mffE§l2TiNM6 4£ 
^ai$it4^i:fcJ; , 9. BSiaSI2TiN§i64£NH 3 

*f*mm%-eT--v ym. nh,t-— us^t 

TWEJR2T i NM6 4|*!fc*2*rtdUMt£'*%4fc 
IH*"fftikfcJ:->T«M:tF*lfcil2Ti NB86 4 
(J21T. ^ 1 *-VT i Njg6 4 a t-fh ) tJBW 
4. 

[005 1 ] BufE3Sl^-^TiNBS6 4a# 

JP«Sil/Sl6»»tC«- LT ffilEEI 2 ACfclt 4 T i NjR 

frttiymL. msmix-yr i NK6 4 a±t*2 
> • • • imk£f&fcrszb£.t->xiam<r) 

[0052] 02 Afi.I/122 Bt3ao'^TlftHHL^^2 

sotwt:«**ifeti. s i a-h i Fcs^v^iwii 

hZki>hh. L*»U »4>#ut^JBTiNHrtfc*J*t 

[0053] 03 A-03 Fl±, *lfeBJ^3^*fi<5IJfc 
ct-^T^JBT i NKt«WW**ife*WW"*fc«>*=X 

[0054] 03 AtifWltf. (EKrli- 
■f ) ±t=T««7 0. «iHTT i lt£#fiW*. »:v^ 
T. 0. 0 2-0. l «5RB8rt-caHR$ti, itSRW/hS 
^rT i c 1 4 MNH 3 <o^l8iE»it. iP*>JtSSWffiv^m 

ff)Ti C l 4 *jJ:rfNHsJ:"5**iBia^A(c» 0. 
2 — 0. 5Tor riOJE^S.tX5 3 0 — 6 8 

jftttTcc vDjat: z->xm£f*m7 0 

SikCiO. «irFi6K7 0±K*lTi N«7 2«r 

3uarL"rio~-iooA<o«st=«*t-*. a^t< 

{is mf^l8£fiJt{±0. 02-0. 05. ^^zmt 
U<li0. 0 3-0. 0 4<ofgffll*rCiI!fl?3iT.&<> 
[005 5] tta2»lTiNK7 2*»aW4Bffltt(r 

t, NHaO^io^i^tKnaftR <tweriftfflt7 

0) *«iB$-tt-i«B*S4>(C*tf (-r=5rfc^, WET 
ifiH7 0±{CNH 3 O^i 0 : 5ri.XfxSr«*&-rSNH 3 r 

lTiNJK7 2Sr^*-f2»Hlfc> 5 3 0 — 6 8 O'CcDiS 
STT- 6 0 ¥ffi) . N H 3 <o» J: 0 ^ir 4 ^Xtcf5ies« 
(H?lBTJfiH7 0) **ffi$-**gW*8fefc:*trifc 

5 3 0 — 6 8 0 o C<7)aKXt/0. 3Torr«E)] 
TT6 0#f B W^:-5. 
[0 0 56] 03B^#.^^{f. NHs^J;!)^ 
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tfXtemm 1 T i NI7 2 £^#$-£6.1 k kZX 0 . 
(WiES&lT i Ni7 2*NH 3 #X#i^t5 3 0-6 

8 o'ccr>im.izT--v >7-t& . *cr>&^ mm 1 

TiNJK7 2<0^ffii^<4MiaiglTi NR7 2|*KO?4 

Sfcftq^^iutaWifflRift^'fcMSai tit* i k tz 
«t-t>TMfaSllTiNJ172^«jt*^t?^b$ixS. ft 
ot. msffil T i NJR7 2<0rt«RW»ETifilR7 0 

k coftwtzmm&fttfte k ^ l& v ^ie^ 1 t i 

NI7 2 (HT. Tfl£R{*aT i NR7 2 a fc^* ) W 

friBNH 3 r--u^^<0)t*fe:, «i. 

If. 3Torr«7)E^J&I/5 3 0~6 8 0'C£0?aJS^ft 
TTNH 3 ^Sr 1 0 0 0 s c c m«0*t6 0#Stt*& 

[0057] BiffETifiRfSaT i NR7 2 a<4, JfiRft 

ffi^ 4»fttt ^rr sas i a*#x lx mm 1 

TiNl7 2iItU StftW2RlTiNR7 2cON 
H 3 T^-'J 5^fcJ:-s TIMET i NI7 2rt(cBHJPST 

T i NR7 2 a£liufETi1!lR7 0 fc*«r«! 
T** . TwfET«!R«ST i NR7 2 aferiSWC 

*«4i-tiT3t«* ti&zkizx^x. mmTtmmmr 
iNi7 2 anmmtmmitztiz. &->t. aukes 

XT i c i 4 #xSrttffl (Afttmztt. Tic i 4 *jj:tf 

n h 3 x *)%hm&#*<r>Tmxmm ) lt wiETtfeR 

f*HT i NR7 2 aJifcfflKDT i NRSrJ&£-$-6Hi. T 

i c i iti^fr^mmfom^Tvmsmrr i nr7 

2atilSL<V^ f^T. H<ffET«!lR7 0<9iSSj£# 
KJ:£S<ji£KnLLa.&. 

[0 0 58] 03C£#Btf*Uf. 0. 0 2—0. l£0 
3SHrtTSiR3*U TWiESBlSriiifcJ: v>T i C 1 
4 *fNH 3 <7)S|2SiSJt (^2S»<7>T i C 1 4 /!g2»S 

i«NH 3 ) . ^mmimmt^xm^^tihrn 
&&tfxizitKXiih\'mm&MLtt-f&xoizn2tii& 

Jt£^fi£^&«ka#*8S2ijfEAcOTiC l 4 fcJ:tfNH 3 

9sm2M^MztmnmumT i Ni7 2 a^ss* 

£ fcKJ: ») , UrtBTtfiimeT i NR7 2 a±(C 
3I2T i NR7 4£3£*LTf!frS£OS£»i£-t&. if 
IE3S2T i NR7 4?)JS$«:rofETttlR{£tIT i NR7 

<^J?£{cj£tT£«&iP3£^^Jf^#. #2 
L<t±BU!Ef&2T i Nl74li, WKEHSlTi NR7 2 
(TI«TiNl72a) £K>i>m^Zk*mi£L 

t;<±. HUIESB2T i NRti. lufB^lT i NKiJit/S 
ftSSSTiNRiO^JP^-ii^M^U^) . z<r>k% 

vmMtt&XfEj&iMm 3 AcDmfEffl 1 T i NR 7 



5 3 0—6 8 0*C»^TiT^rV->, mm&t<ORS&g.Jl3k 
fN±0. 2-0. 5Torrtl)l. ) tf*. 
[0059] 03 D Mfjllf, 03 B H-:«5r8c 
T» NH 3 ^*J: l 5 3 ar6^fcn»E»2TiNJR7 4* 
mftZMZZklzX*). f?EJfl2TiNR7 4SrNH 3 
^3ffl»TT=- ij V^f* . N H 3 T-- U >7L 
Tb?!E^2T i NR7 4rtfc***lfc«HRjft#fcK*r 

s z k iz j: oTi»^fcsn^«iss-#t5 mm 2 T i 

NR7 4 (JHT. -X->'TiNR7 4ak-#-4) 

[0 060] 03E£#j&-?*l.tf. B3Atf91uFfE9SlT 
i N«7 2«JBifcfirifefcH-^r*«-C, *3«6-xrx*c 
ItrlE^-VTi Nl74aittBS*4;J:fcJ: 1 ), » 
fE^-VT i NIBS7 4 aiCS3T i NK7 6 £H#L 

T 1 0-1 o oA<nmz£.&&ts. fit. --Tii 

o. 02-0. lommftxmmzti. mm2%Mit 

i tj^S^T i c 1 4 *TNH 3 c7)Sl3S«it (m3SE*o 

Tici 4 /^3 aoi<oN h 3 > . BB*>mim 2aautt= 
a icfifiESs 3 auufc* i a is 3 aa<oT i 

C l 4 i5«fct^NH 3 J:>9=Sr-&IS3S-&^S-ffiffl^. i 
<0*&^, miIEm3BS*Jtii:. «IK*iaUUfci:RtT* 

[0 06 1] H3F*#Sltfltf. 03Bk|a)-^^ 
T» NH 3 «)Aj:"5**J!f^fc:«ffiSt3TiNl!7 6* 
«ffi$-fr*ii:teJ:»). BuiE^3TiNH7 6$:NH 3 
^XUH^-CT-- U * . NH 3 7--'Jy/L 
TUIEIS3 T i NH7 63&»6<WjR**»*L'r«aMk 
§ii/i1«lEm3T i NI7 6 (BIT. ^!^i£iStRfijtT i 
NH7 6akt6) 

[0062] ZtlX. BulST*iSK7 0±tClWBT««« 
!TiNl7 2a s ^->Ti NK7 4aS.t^g^JSii 
BSitT i NI7 6 a J: O^S^iT i N|g7 8Sr#SPt 

c v D^tc j; o xm&th . 

[ 0 0 6 3 ] H 3 EZ4.tX03 F ^#MLTSiBB t^fliflE 
Igfl&BiReihT i N17 6 a«^»j«aHK4*&ky6fC 

[ 0 0 6 4 ] laLit «t a izzmmc vDurnxmuz 

MT i NM7 8frJBJftLfefk «MKrS*3(feff^-*fc«> 
fclWE^JiT i NR7 8^J«3*lfc^WlcfflR36y« 
+^Saj*fl3tB#. HUlE^STi NR7 8Utt»^lffifi 
tt#cr)mm<r)msi&mT i NR7 8^ 

T®*s*ifci»E*JiT i nk7 8TttBBKaa(cff a 

it»tiitft!ni3i^5:KjhLa&. 
[ 0 0 6 5 ] H4 A-H4 C(±T^^4*Sfefi?iM 

mi 0 iz&jLmztiif&imz^-tmmmxf) h . 
[0066] m4 Azmmmif. *mtmm (ek%* 
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■?) ±KTifcJK8 0. Mx-tfTim*B&t&. 

o. o2-o. l^m^vmmti. ittm>i^ 

V>T i C l 4 *tNH 3 <9Sgl»im:L WfcJ«8tt«V>** 
•i?i?:*-t§Sg 1 8£ftJt£?&frr?> i 3 #*JB 1 
Ti C l^JC^NHaJcO^SHliS^^^. 0. 2 
— 0. 5To r r^E^J&tf 5 3 0 — 6 8 0*Cc7)Sag3: 
frTCC VD*i£fc: ±-»T«IETtl6R8 0 SKffiS** 

i t t «fc o . met«us8 o Jtt-s& 1 T i NK8 2 
mtx i o— 1 ooA^ff$ic^-r&. a*txau 

Boie^iSSMltiio. 02-0. 05. iOailXli 

o. o3-o. 0 4(»mmftX'mMztiz>. 

[ 0 0 6 7 ] #Tfa^ 1 T i Njg|8 2 £S»Th&&PgmT 
K s NH 8 w*J:D*S#xfciaE^<1ffleTii«8 
0) *Kffi$*4gW*S6fc:*tr tWET 

IT i Nffi!8 2 mfc. 5 3 0-6 8 CCOiS 

( H?teT«usi 8 o ) s gw* s ^ i t 

t $> 6 . J: 0 JMfcfW^i. WEN H 3 7'j7a -&Pg 
(i. 5 3 0 — 6 8 0-CiOaSS.t/O. 3Torr<50E* 
TT'6 OfWBWPSra. 

[0 0 6 8] H4B£#Bft-*Uf. 0. 0 2-0. 10 
^HP^Tjg^^s MBttlSfttfcJ: *)**^T i c l 

4 ^NH 3 ^ss2gst»jt. ip*>iiriem i SKfiJt£Ttft&£ 
&2mmjfc*Bf8.'r&£o&*M28m<vT i c i 4 fc 

J:tfNH 3 J:9&&Sfl2;®^#xS:fl:fflU CVDJft 

ict o Ti-nem 2 ^^cKnem 1 t i nhs 2 

tUS-tirSClt^iO. TwIESiUTi Nl8 2B:f2T 
T i NJK84i0ff§»iB«iemi T i NJ&8 2 

TiN!84lt TwleffS 1 T i N)&8 2 (Tt&8g{£MT 

i Ni82a) £*)i>m^zbtm£L^ ms 

T i N§i£$ liuiaS&2T i NM 

miiemi T i NBt£J:tf3KSil3T i N&J: 0 l>m 

04 Anmsm i t i N®8 2<nBfm t m-tc&tt- 

(flrflsffjtf. £Oil£*XflMU 5 3 0-6 8 0-CcoiSK 

Tff%\.K mm^mmKfi^mio . 2-0. sto 
4cr>mm&mmt,z. min Nm82^H 3 r--v 

y^'ftotl^Vi^, flTi N&8 2aWW6*:fiH 
t«SJB?8 0£«-tl><ri:£3:&. BUlBTffilS8 

o^igsR^ti vmmztizzbimk-tzbtfX'Z 



[0 06 9] 04C^#S3-rixif^ NH^^iO&S 
^(dlEflS2T i N18 4 £^aj$-£& £ tlzi. *) , 
miem 1T1NI82 S.V3H2 T i N^8 4 fr'Jf&fcS 
JI3;h^lMUfe&NH,#.X3i«ftT > 5 3 0-6 8 O'C 

^jastr--'j>-^-ri». mwH 3 r 

fe«>tC, #Ut£ 3To r rcOE^at^5 3 0-6 8 0*C 
£7)iiS^tTt'NH 3 c7)^J: 1 0 0 0 s c 

c mcomz 6 08«&-t 2, . -£<7)&m. Mlfim 1 T i 
NJ&8 2S.t^m2T i N|l8 4l%OS#£*:t2*<7)3lffi 

TSt^fk^iiTtHfrfS^ 1T1NI82 (liTF. Tiffin 
fflT i NH8 2 a t-f£ ) &tM5feJ£2 T i Nffi|8 4 
(WT, ^-yTiNl8 4atn) £*)%&0>mT 
iNES8 8*^#iofLS. 

[0070] *nsfi^JT'{i;1aieS l T i NJBI8 2 SrH« 
LXB&LLtzW:. «uie^2TiNK84 5rH«LT^ 
-t4Wt:tBriE» 1 T i NH8 2 S- N H 3 'J V 

^ 8 8 C0«MJtt/rtgPTigS^*>-Hi-tCl^*3 tl 

CSiaJ^iiT t» . mm<7)mai&mT i NM8 8l*)^il 

tzmii^mT i nms 8 x-im&imizw o immmn 

[0 07 1 ] *HJSCTT't. 04 AO 

mfie^iT i NmcoBit&jmtffl-ttmx'. 

m*->T i NlltS3T i N^S-H^LT 10-1 
0 0A«JI§tMLttJ;v\ fflL. dd-C(±0. 0 

2-0. i cr>$mftxmm.zti. m?m2%Lmt£*)>b 

^V^T i C 1 4 #NH 3 cOSfl3«ESJ£ (^3»K4c0T i C 
l,/lf53«[fi<7>NH 3 > . flP^B5ieS28E4JttCTtti^ 

ia^3»Kaj:bs-»m-r-s. J; o=s-^m3»iLac7)T i c 1 4 

fci^NH 3 «t 0^-5.113^^x5:^^. 

^r. B?ieS33SfiJ:t{±. H?IBmi8l»i:bi;|5]t-CS)l»^ 

[0 07 2] §4,^. IH4 C k fSJ — NH 3 fl 
^ J: •? tth UMzmm 3 T i NH£H*$ - 1 1 
J; 0 . 1315^ 3T i NlJrNHj *}xmW%X'T~- 'J 
>-^LTt>i:^. NH 3 r--'J>'^'tTBafESg3Ti 

um^hi&m&ft^mirfrh z t izx vmmtztitzm 

[ 0 0 7 3 ] m 5 it. *ft91(=ffi S ^SPtC V D^&tC 
[0 074] S5fci5V^-C. ( a ) J£*;3&BJ!l::fi&6£K 
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vmmif&izz^x&j&ztitzzmT i nmnn&x'h 

IBI£CVD:frj£l;:J:^T«2j£L*:f&, W&fufcTiNK 

Stnh 3 r-- u y^-r zmmzmmuz 1 o h^m 

U t£H$#5 0 0 A«#fT i N^^L-fc^"^ 
*-rt>£0TS>^» o (b) (c) {45 00ACOJPS2: 

itt&T i NmzcvDxmiz£->x lmsizmmLtz 

(b) (±NH 3 T— — 'J >y<D1z#)lZ6 8 O'CWiSJ^S, 

0 0 0 s c c m^lKM LJt^rT'fe 0 . < c ) « 
NH 3 7-- 'J y/Ofci6l:6 8 OTOSMl^O . 3 
Tor rtf5tt«W«V^JEE**fr"F , eNH8^*4 0 0 
sec m^MfcTttlfrLfc*^** . ( d ) (4 5 0 0 
A<0*££#-Ti.T i NRftCVDjSrafci^TllW 
dtU NH 8 #*^l3W*4!rv 

[0075] H5cO«Sm*^ , *^tfiS^^SPggg* 

[0076] «HUtttC. «fc o T £&PgC VDJ 

9 4<(3 2^ if* V* £ fc . 
[0 0 7 7] 4fc, T i HfcJBlftLfett. RTN55S4 

m&zmgc vD^rft-cmneT i ibllk^jit i nm 
t i Njg^y 7f * yrmmtiWMZtih. tsswtCs 

[0 0 78]$6-pT. mj£Lfz£ottm-C&f8.Ztl& 
[0 0 7 9] H6AH16Eii. #f&HflCOa;fc U^*fc 

wmx'$>&. 

[ 0 0 8 0 ] m 6 A £«KWfttf . ±ttf3*«R ( 0^ 

no sr®j£-f s . 

[0 08 1] H6B*«RWiUfs Iffla^? 
;l^H*s^§<Xfete«!Bj±K:T i Ml 2 0 £X^-y ? 'J 
y/^tliCVD^Ci-ot^S 0 0-9 0 OA 

<r>mz iz&mrrz . 

[0082] 06 C tfjmitt, B5ilETiK120± 
tTiC U^XXr/NHa^O^SV-X^ (T 



i C l 4 MNH 3 <^mSOgiE»Jt$r^-rSJ: o&«m%. 
CDffi&OT i C UfcitfNHaJ: 9*4J9fjfctf>»£# 
X) *flffltT^«»CVD*ftfcJ:-5T*JiTlNJH 
1 3 0S:?e«-ri.. 

[0 083] milB^Jf T i NJ11 3 Oti, ^l^SSWfc 
H-=5:^-CT i J8?«HT i Nil 3 2 . X->T i N 

k 1 3 4Rxmmtmm±T iNii36 zBf&.-t& c: 
fctc<koT#^s„ fiu Birta^-^Ti nmi 3 4 
sp^co c v d xst= i^Tissnt 

[0 084] BUfd-X-VT i NBtl 3 4£&mmi>Z&J& 
-t&igr&lZiZ, MBT i Slfl^T i Nil 3 2±(CT i 
NM$rCVD^rStl 0~10 0A^«)SU 

a, cifi.^NH 3 r--u>'^t-CHfrieTiNKi*iwffi 

SPU*«fiaWrllHR*MBBtTWa<0»S<r>p<-^T i N 
HI 3 4 

[0085] *HS60!lT'«Me^«T i NR 1 3 0 **T 
iI»lTiNll3 2« ^-yTiNll 3 4BXm 

mam±T inii36± <o%& tmivtzw. 

[0086] «itr. Bs&s&tf o itmummmtf 
mTtzjmwzR®* %^nmizfflL'b%i$r&i / ziix.n%- 
mtm?* Ymm^izmzmmmwrnstT i nr 

1 3 6fi*(t§. 

[0087] 06 D£#gB-TiX{;f , bOIS^-ST i NBS 1 

3 O^jSSix^SSm^X^Htiiany^i? i-*-;mc7) 

^aai4osrffM-rs. 

[0088] S6E^#Ittltf. BtrtB^JK« 1 4 0*< 
jfttiZZtltzfegMliC MP (Chemical Mechanical Polis 
hing)*^-CWSt-CBfri2«^iStlll 1 0<0±®S:IS 

T iflgl 2 0Z4.^«T i NM1 3 0 J: 9=5r^^*'J-V- 

iBtt , itnB^'u-<r-jg±^jar 9^ 1 4 0a 

[0 089 3 «fi*t>t*3fc:. 
^^lS-r?>l^. Ti/Ti N^itO^''J ^-KSr^-r 

^st i Nis^ffl-riiBr. t i B&mmkRTNim 

\^MT i NRteioTT ifl«0»»*Hr±"C*4fc*tt 
T^:< . T i K-LTT i NK*>''J 7 h$*tS^^I»jh 
TS, Ti NjgWCiittSJ:b«fiL^L<ffi< LdS. 
[0090] 4^Wt«*^«t3RT<0«att^-Cli 
lRlHENsWt:ff&**T i N«^)JBS*tfe*j«fflr**» 

-r. *wn<nmffl%mmizm*ztix^&mco£xcoi3 
msLis^m^zx ^x^wmmmftx'mmu&wii 
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[0091] 

vDirmzx-ixz-mT i Njw&»iaw*uf . t i njk 

ft->T, T i NjgC0^*XS^y-^X (T 
iC 1 4 i3iL^NH 3 J:0^:.&ii-&^) <OT i C 1 4 *' 
x*^«JgS^<OTi6Jg<7)T i figrt'\c9*3St*:|5&jt 

BftibU *»o-e<0±tc:m$fL4TiNJ8i*5'J7N§ii 

[0092] St*, *W!B«*at«4IH8fflfC VD* 

[0093] Jilt., *«HH2ra* Lv^OSMlca^ j»B 

x-b&. 

[01] *Wft<nm 1 XSt0f£tt£ £Jf T i NJ&Z>Jg 
[02 ] *ftffiaflt29Bt0l(Ctt*£J|T i NfigcOJg 
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